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w*« 1 1 

( a ) tu e*$&&&&jRjg ± i-mmmnM zmm-r znnt. 

(b) mm (a) xa-c^fis;Lfct(riB*»s«±^. «14 litre*** 

2 ] 

IW*:® 3 ] 

fflB (b) tfremflUMUtwfofroT, tfre*#R»KSllte:#fafc**tt«- 

«-*ttmu Me*#JMs * $ fe*v»me«JB*^j£i-*£fcfci: ^ifs*-* 

4 ] 

If ^ l i ?tt± 2 e«o&»«Mo»ii;frifc'-e* t\ . 

«M^<7>*mtt#^-^#«^«ba^^jg-e, memum© xkiri^o -tttreMisi**- 
«#tmu mmmm.mzM&irzztizi: vmnztiz 

umm 5 ] 

tire ( b ) xe»±, * *j t(re«ttJi * 

6 ] 

l * fci± 2 e*<o«s«-*jfeo«ijt^fe-c* -o 

tire (b) xgi±, 

(b-i) mmmmMm^-t^mmmmiL^i', mm&mwfrbmz t^z, ttre* 
(b-2) ttre (b-i) nm-cmmmm^M^Lfzmmm.mMm±iz^ mmmmm 

huI5 (b-1) XUte, tirefKNiTLftt:^ ^eil»tt«^ : ?■S:a»3i^■ctl^ej»»»*^Jft 
8 ] 

Mia (b-i) x®i4. «re«Mffl?Lrt*>(6»i4«j*'c*e)o*LT, tfre*6ii*«5 
Iff *^ 9 ] 

MIS (b-1) IStt> 
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7 iL^ b * *-* * * * * « J: o TtMrEflHRLrt «ILT, 

(b - 1 -2) ffirCMttM«rSKb$«TiMrEj|filRffi^^jA-r«xe2: 
[ft #31 1 0 ] 

tfffB (b) Xgtt. 

(b-D tmmmxmitt+zmsmmTLtoKi, msL=¥-*Mx>&trxmt, 
(b-2) «re (b-D jLm^mwL&*zm.tf)&A,tzMmw.Mmm±K, mmmm 

(b-3) lute (b-2) xm<omz, mmmmiL^bm^mn^zm&^zxm.t 

1 1 ] 

H.ji2 (b-3) xm±, ttiuvmttft&tttt&izx o»*-r* 

[1**3 1 2 ] 

mifi (b-3) Igii, WfBIWa^Srftafi&^^KJ: 

1 3 ] 

lulB (b) Xgfi, 
(b-1) ttrEW#K«J:fc. tltff f ^rl ^ §if ^Mt ^ Ig h , 

(b-2) mtmmm±iz, mmmmmzj&mi-zxw.t 

1 4 ] 

mre (b) xma, 

^ (b-3) «nB«wi*»*-r*fc*K, i!MB*me*Mfs^$M£@»£^*xig 

1 5 ] 

m&m 1 3 ffitt ©*m«m<z> *o 

[ft 1 6 ] 
1 7 ] 

MfB (b) 4 *>-?V-7- 3~~?)\/V=i >TtfZ?is 3 X Tf? 

IWJfcS 1 8 ] 
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[If *^ 1 9 ] 

tfria (b) iiij, 

( b - i ) jmtt##tc iotii? ti^ittti^^t^ xn t , 

[fflf#:g 2 0 ] 
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[0 0 0 1 ] 

[W«£#r] 
[0 0 0 2] 

-2> o 

[0 0 0 3] 
[#lf 1 ] #M¥ 5- 2 9 9 1 0 5 

i%w*m®: Lxdt-tz mm] 

[0 0 0 4] 

mtfcmMnmzi&f&L, ^bKt<D±i,zm,mm<omm^m-t^m^m-t^m^K, 

[0 0 0 5] 
[0 0 0 6] 

( a ) HtriB7):*3tittt^ss± c mmmmnm z Mm-r hunt, 

(b) mm (a) x^-e^L^mtfiaM^Jt^, tuiamfii 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

U MI5mS?«® i «9 *> ft^fuIfiSM * £ «fc 19 Hfr 2 £ £ i: 
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[0 0 10] 
[0 0 11] 

stria (b) X3§«, «riBm»JiJi#*i-aiwiai^?Lrt»:»ffii"*«r«***att^* 
ff «tt*m<& a** ^ * a a? -c, m iam«? k » ± k ft o x m f&mnntt 

fttfttB U miasms £ C t J: «9 mr$ft& £ t £ * 

[0 0 12] 

mm^ummm L^ttciJ), 7K*astt^«® * © ra<&m*ctt fc®«**i£Wrs ti 
fcsgmJi * #B t- # & c t £ > *mii t *.m&m&&mm £ <o mtftefo-f a £ k * 

[0013] 
[0 0 14] 

\^Kmm^^mm^ummmm^h^mm^^mm^^m^m^^^£^^^ 0 z 
fcro»a3K#fe (pvd) mM%£°*mf2>z£tfx£2> 0 mz. ±.&x'*y*m* 

[0 0 15] 

-fttrsa (b) xea. 

(b-i) «riBm»jf»**^-f *«rEtttffli?Lrttw, &iRt£4Mt*&jft* u«aa« 

<om<Dmm*m2>mmuz : &j&ir2>j:m.£. 
( b - 2 ) Mia ( b - 1 ) xe-efria«fii»»*^ LtzmzmMMi.^ mmnm 

[0 0 16] 

mil * ft l T^mJi t Tfc^ititte^mii t <*> n *>*M*&1- a o * nm. x ®± mz £ % %> o 

[0 0 17] 

tufa (b-l) XSt±. t»B««5LrtK> SftjUfettiabK^ * Si^ii^-e^rfB^ft^as «: 
f^iit LT&&v> 0 
[0 0 18] 

tufa (b-l) Igli, miaM?LF«3^^«Stri6oi Lt\ «rSBtt»«5«r^*i- 
[0 0 19] 
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fflB (b - 1) Igli, 
(b - 1 - 1) m^k$tL^fci^m^Rt*S^Jg^«toT^rlB^?Ll^«r^«L-C, 

(b - 1-2) frfa^^aii^m'fk^-frTmffi^M^M'^^ 1 ^^ 

10 0 2 0] 

[0 0 2 1] 

«TSB (b) X*gt±, 

(b-1) »»*»K»#*i-**rtB«llll?LrtK, «^£S#>&tfX3Ifc, 

(b-2) tuiB (b-i) xmTmmm*zm&&^tmmmfimm±.i<z.. mmmn. 
(b-3) mis (b-2) igwti:, ttriBm^?Li*i^^Bfjis^^^^*-r^x^t 

[0 0 2 2] 
[0 0 2 3] 

±tmmm.m<DM7k-%mK33^T^ mm (b-3) xewu mmw^^it^^m 

b-3) XgW\ tWB«ttT-*»SW*^rtt^J: t k UUK v>1**lo 

o 

[0 0 2 4] 

fflB (b) Igli, 

(b-D muMMKm±^ «m«HC**«$«*»*JM-*"*xefc. 

(b-2) 1WriBfibKJi±t=. «rtB«m«*^i-&XSt 
[0 0 2 5] 

a * , ssji * * m k mmnm a** -r * «»i?Lrt k a u & tr o * i* 

[0 0 2 6] 

±SB*»fi-*«io mm.Jom k & v> t > 

ISrSE (b) XSti, Sfcfc. 
(b-3) «riB«K»*Kf*^*fc*^ «riB*«S*1trlB«»«JiKH*$**XS 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 
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[0 0 3 01 

[0 0 3 1] 
[0 0 3 2] 

ffIS (b) Hmt, T-?<{ tyj'U-T'l y?\ x-7;l/y* 3 yf^^y3>i5J:^ 
[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 

z<D£ J )%mmk'tix&. >^ttiK*Wflffi"*ifc^i "5 

[0 0 3 6] 

Itrlfi (b) xet±, 

(b - D fltttft t i o t f jS $ ti* *ittI^{ISit s IS t , 

(b-2) l»IB«ttK«rtWBm#K»JiKK¥LT, tlTIB*««*»*-r*xefc 

[0 0 3 7] 

&&mm k<Dmv> mm*m±x t & 0 

[0 0 3 8] 
[0 0 3 9] 

A. M^W: 
B. 

c. -E-ofltoXttft : 

D. 3E3^W : 
[0 0 4 0] 

a. mnmfti<Dmj&: 

ffiiE# 2004-3120333 



#M 2 003-408486 



5/ 



&mmU2 3 fc, IfilKi2 i±i:M?ii4*v-KtI2 4k> 

7, 2 9fct*it-CV»4o tfx-fc/^-* 2 7 fc*tRS®tt^JR»2 2 i©BKIi, 

^^1-^»^^^il:l-r^#-fe^I*lM^^»Si^3 O^MSfLtv^o 

* 2 9t*V- KHIS 2 4 fc^Mi-ti, ^fc^tft-aMiar* ******** 
/H*flMfcjy.*ifctt3 2rt*^j£$*i-cv»a 0 jf itti&JRJB 2 2, WMMm 2 l^Jirf* 
V- Km® 2 4 &T\ ME A (Membrane Electrode Assembly) 4 0 

\&jz 0 HI i -eii#-b^2 o *7FLtzi)\ iH^)*ii«I^Mii(t EI i <z>i|L-fe;v 2 0 

[0 0 4 1 ] 

2 2 ti\ **38att*r^ri"-*^*t:J:or^$*LS»T?4»*o i<^> 
J: d flr**aatt^JR» 2 2 »±, fflx.(i\ ^95?^^ (P d) 4fcJ±Pd^Ki5»Jfi 
tiii^li, fc&vMi. (V) $<7)51^I (vo-fBs, 

3 o a) cpd^Pd zi&m l £mm t -r * £ t # a 0 ^xa&g&K 

JS2 2H^V^T. < t i#-b;H*l^#?!r^^3 OflOO^®4rm^*P dli, Tfcft 
[0 0 4 2] 

IIII2 lt±, f Wsttt^tt^iWS^^^l^^o lffWl2 1 
H#*#St£ LTIt BaCeOs, S rC eOa*©*??^^^ 

n h ^fi*#tfflv>ji i#-ci*, mnisfJi 2 1 i±, m%%&%&Mn&mm 2 2 _tK 

fi£*0@#*»K3a«!f*r*ife03l<EiaSJ: "5 *>15;^iBgE-e£><5>&J 2 0 0 - 

[0 0 4 3] 

"t-SjttfttMtt*^**^*^ i D3^Jfi$*L-CV>4 0 *H»JT"(±, *V - Km® 2 4 it 
Pdfci^JfcSivrv**, fi£ (Pt) 4*, **Mtt*#LfcvMfc««>*£J|[fcJ: *> 
* V- KM 2 4 *»J&i-&»#fc i±> * V - KM® 2 4 *5fc^^i»<^i**4iftwJ: 

*v-k«S2 4 ©who (j|i-fe^rtBMk5!r^*»3 2HB) tmMMm 2 1 fcOB^^r 

X«jfitt*i6«1-:h.tf * v- Km®2 4 * : f&J&-?Z>tzib(03Lmt, *§£W<DmUK 
[0 0 4 4] 

tfX-fc^V'-* 2 7, 2 9 tt, *-#>^JRa:2f©**tt#»-C»*$ii.fc3ir^^a 

£ % EI i i:^L^i«^-t;i'2 o n^v>n± N ME A 4 o t jy^-t^v-^ fc©K 

[0 0 4 5] 
[0 0 4 6] 

b. m&xm: 

f-fe;V2 OOSSi^fttL-C, **«att^JR»2 2. m*l$K® 2 l^iU^ 
V- K1S2 4*5,*4MEA4 0©fij|I8«:R(Bt*o H2tt. MEA4 0OHI 
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10 0 4 7] 

MEA4 0*Mt4^:tt, if, 2 2 £fflift-r<& Uf^Sl 

0 0) o 7jtStjti§1±#Sif 2 2 ti, gfc&Lrt: «fc ? Pdfc-gqTfSJB* *^^«5j|t 
JRfc-g^T"*- It, < & -t<D-^<DW±iZ P d 
lit LT5&j£$*l& 0 
[0 0 4 8] 

friz, ^fy^SlOO T?fflifc Lfc;jc3SS»iflte&JRJi 2 2±C, mjUKii 2 1 L 
rm»*t«S2 Z*1feWk-th Uf-^Sl 10) » *3fc«»tt&JRJi 2 2tf>\ 5»S&JR«: 

tCctoT^^tL^o j&fllo^mfc LTli, ^Jx.{f, (PVD) , 

(CVD) *ifS-*0#jfe«rffiv»Sti:*»-ciao Mx.lt 0. 

l~5//mtf5 it^-ei^o 
[0 0 4 9] 

^•Ot, 1$KI2 1±^*V- Km® 2 4 tMLt (7f^S12 0) „ ME A 
4 0^Sn o *V-K«*2 4»±, PVDCitJWtSo ^ftW^li, P d 

2 3 KB&SE&^ftKP d *ftHJLTMt-5o ^T7ysi2 0i:^tii, j* 
f7/Sl 1 Ot?^J5KLfe*»M2 1 «fc 19 «>J¥*j&*»< i d K> * V- K1S2 4 
Sr^^Si-So *V-KiS2 4 0J|*li, 1 ^ mJ^T t ifi&t Lv> 0 |U 

3(±, *V- KM 2 4 * W^i? ») , tf>*-;H£0 

ffiWfflJL^iO'-e-offlHw^Srifc^L-C^LTv^o B 3 K^-T J: ? fc* P d 
S$$jC/i2 1 fcp d^Scffif -2.it »k m.MMm2 UtCPdl^SSWI:*!: 
, 1OT2 l7&«|Rjffl?L*%-r4»'^H»±. iO«jW?LOrt«BH«> P d»j&*3&j£S*i*o 
^t, zM&JfcfllTNi. 1»«I2 UCW^T, HftTOI$2 3 fcSE&^lRjfcP d £ 
Bfc#tttf-CV>£*:i6. P dtffl7j|Sli:f!fmWLiffl (0 3tClffiAi: 
A/TjFi-) Kf±P dtfttmLft^o itz, ^$*tSPd*tt. «»R»J: »? 
< J: -5 fc5&fc3*L«jfcie>, I$fii2 1±l:fi?WPdlt, flfciNHTL 

[0 0 5 0] 

Wmtfe^a^T^l^tCti^^tC, H2 KQtvXftnVtzME A 4 0 «t 9 

KtfX-fe^V-? 2 TiJ-fcl^ 9 *@E|£Lr#-b;i/2 0 *3&&U $?)f:i«f^2 0 

[0 0 5 1 ] 

HI12 1 teH&SEfc^lRjfcP d*?fc£o»;J\ rn.M9.rn 2 l±Clj|Ii2 1 «fc *) &?»v* 
„ * V- Km® 2 4 k*3Rjaatt^JR»2 2 fc*»ffii»t-*©*|»jfr4i i#tl4o i" 

*^*>. m«is®2 i±tc^$tL^p d®t> M?Lt*itc«$tL^p d t&^mmt 

tt&tztb^ «»R«2 l±^Jft*tLSP d«T?***V- K*ffi2 4 Tftftitiittiir 

112 2 fcowi<&WAttfc#&#ifeWrS*L;fcfc©fci-*£ t^-e^. 

[0 0 5 2] 

8rc*!K mx.n i o- 2 ~ i o- 4 p aSjg^JEtJTt-r^^t-e. e>*tftLfc* 
uttm-it. izb&t*ffi£i-zzt%<m.mftm*&'?rmM%:m2 lizmmx-z&o z<d 

miE# 2004-3120333 



#H2 003 -4 08486 



: 7/ 



* V- Km® 2 4 fc^jSifttt^JR® 2 2 tOWO0*&=S-, i >9 *3fcfc|*jLi-* d 
[0 0 5 3] 

JtlBHifetffl^fi, PVDt:o^TiiiiL/:^ PVDWt?&oT&, ^11 2 1 £ 
m&SE^^fnJ^SMW^^tBLT^y - Km® 2 4 ^^"lHg^^fe-e*tt{f N fflffi<D 

[0 0 5 4] 

c. *<Dm<D%Mm : 
c - 1 . ^ 2 mmm : 

0 4 te, ^2^ife^J<7)B^!-m?lfet-*5lt*MEA4 0<7)^5t^S<^^*^^^*^1" 
m%m-?&2>o ^2^^iJ-e(±. BI2 0^X5'-7 P S 1 2 0 ^L^tf V- Km® 2 4 
J&1-£I*i0^lM§£»J£#l&oT:k , |H4f±, »2*ife^)H^tt^>* v- Km® 

2 4^Mo»^^i-o ^hm^i^^-c^ ^l^wjtiwiMic. p d^<ommu 
®-*-^faKifcmi-&mMttmifcmm*m^x^ mmKm2 i±(c*v-Kti2 4« 

[0 0 5 5] 

-ci±, 111112 1 KM^%wMttm<Dvk*^wi?n*mm-rz>zb\,z.i »k 

Kj3V>rm®#^if /Wi&Sfr&v^M (H3 f t LT«lT~|l|A,-e^1-) £ 

JlJf 2 2 i60F^^m^6<J^^»^lff^tL^^<O^LT. * V- Km® 2 4 fc*3RjS«t£ 
dt\ 7K«Siitt^Ji^ 2 2 t^FltW&C^v^v- Km® 2 4 *T&$u-t2>tz£>\z 

Lfc^oT, tK*MM14#J1S2 2 ioB^fl»*ftC4v>*y- Km® 2 4 £^j£"BTt& 
J: ? fc, *V- Km® 2 4 M^Mtt LtfflV^ljSfl 2 1 KfSCT, U 
V- Km® 2 4 £7fcStifi§1£:£JiJi 2 2 fc<&raoffl*&*^frt£|*jhT?£&±ffifciK ! S:, ¥ 
AHilim: D***c:i:76»-e#4o ^fJfeOftftT^JftS *Lfcm«$®/S 2 1 £$tx.&m#FJC 
U2 3 i:^btl*^JJt*y- KIStMt, fi^ofeME Atcmffi^epnJ^ 

ftlWiiii*^*. abavMi. (SEM) 
[0 0 5 6] 
[0 0 5 7] 

q 2 hi 3 ^iS^ii * 

H5i±s msnnmnMEAl 4 o<omu*&±Lx^wimm$:m-e$>2>o mem 

4 0&. £ l^«fclTO^&fl-mifefc:&v>-C\ MEA4 0C^TMv»e>fL4 o i/i. 
^T^HSfeW^^-C. ME A4 0 fc#«-*-*W#KttHC#Jffi#**#L'CV»ao ME 
Al 4 0*ftmt&m&i* 02O7f?yS 1 0 OiSiO^x? :7°S l l 0 iHttKL 
rm^SSB2 3 Sr^jftLfcfc* *V - Km® 2 4 ^fltSOI^ot, «J£M 2 1 
^■T^W?Lrt^im«S : f-4 2 &2c*U «URttfi?-4 2 fc#»l?LrtKft* 

Ltzmmnm2 1 iM:, #v- Km® 2 Azmm-tZo 

ttiiE# 2004-3120333 



#®2 0 0 3 -4 0 8 4 8 6 



8/ 



[0 0 5 8] 

v>*u£J:v> 0 m,MMm2 l aft«*-j-*«jW?L«)«»i, BEifcLfc «fc -5 (S 
EM) ^£JBv>££ tizX *)fflM-?ZCLti!)*BSm'?$>2>o WmLft^<DmM&n=?- 4 2(5 
3te*l±, ^A«i#(tl:J:ct|f*cTUv»U J»«1^^4 2 **£^»3WS-/jJ 

^4 2 m«?®Jf 2 1±K*V- KM 2 4 4rJ&£-*-* 0 Km 

*2 4 *:^i-*^ffefc LTfi, PVD, CVD. «^ O^rft^a^ffi-e 

[0 0 5 9] 

-©i9^i3»J©MEAl 4 OOliadiifeKiftlX, mt?K^2 1 
?Uc£v>Tf3\ ijy- KM 2 4 t7fc«^iitt^JiJl 2 2 fc©IBfcfR*te*itf-4 2 **4H£ 

*y- km 2 4 t7K*»ai4^jKJi2 2 1 a>mm^-^<D^mm^m±^-^ z 

[0 0 6 0] 

C-3. ^4»^ : 

H6i±, i4*»MEA2 4 0 05?«*j£;fcLT^ira*^II|-C*So ME A 2 

4ot±, mimmmtmu^mnmm^^x^ me a 4 otcftx."cfflv>e,*t* 0 me a 
2 4 ofcffcjH-ai&fctt, i2©^t yT-sioo^i^f^si io tmmzmm 

MM2 3 *3^JftL3fe|fe, * V- KM* 2 4 t^jSta^C^SoT, 1III2 1W 
&tt*l?Lnrcjfi4ftg:tt«t4 4 *5&SU fot, >$iiMl4 4 **«?Ll*fc3Bjft Lfcm 
#M2 1 PVD, CVD, <6oi^J:'^(:J:f)*y-Klg2 4^ 

m&'t&o ®tttsi4 4 m»ft«P2 3 tzn^xmnnm 2 1 3&»^jft$*L*«oiB** 

[0 0 6 1] 

MottK«lffK12 l-hfc3&fc-*-*£fcfcJ:o-c\ m»SJf 2 l***-TSIK«B?Lrtfc: 
«im4 4mtS;ttLtUv\ -hiBOJ:9^m»»«2 1 

!4 4^Lfcfttt, ^3$l«!ltll#t:, IUKi 2 1 ±K* y - Klt2 4 *3^J* 
[0 0 6 2] 

»4*i«©MEA2 4 0©«£2fttKJ:*ur, |j|g§ 2 1 ^i--5MB?Ltdi5V»T 
tt, *V - Km* 2 4 fc**2»te^*JB2 2 2:ORQC464Ktt : KR4 4 tf^fe-f-* 
ij V - Km* 2 4 *$j£»tt&JR8 22i * O fcfcSfcfcRfrjt-* -Sit *»T § * 

o 

[0 0 6 3] 

c - 4 . mmm : 

H7fi, i5»J«MEA3 4 O^gfSIg^tM^^o ME A3 4 0 
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£ftSH-£|?glK{4, ft> m 2<D*t v7S 1 0 1 1 0 ilWMt^mfl? 

HSIS2 3 «Jj5c-f& (H! 7 (A) ) 0 Hfl?»/i 2 1 ^1"^»i?Ll*ItC. <£jgjf 

4 5£^J&1-& (H7 (B) ) o ^J14 5<7)M(i, mMSl* 2 3 ^i3V^Tmft?Kil 2 

[0 0 6 4] 

W4 6 tj&t- (H7 (c) ) o ikmmA 5<Dmikit, m*.i£\ MM.mtw^m^T^m 

tm^®Ji2 1 J: PVD. CVD, &o #&^0^?£K4 !9 # V- Km®2 

4 ME A 3 4 Q^hflh (EI 7 (D) ) 0 

[0 0 6 5] 

|5»J©MEA3 4 O^Mit^^itL}^ 2 1 ^*1-&^*ffl?UC;i3V>T 

{4, * V - KM® 2 4 t7jc*^iitt^if 2 2 i: <7)^JC^^ 4 6 * V 
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